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mmm 

a a n & * y * ;i, y v -r & <i> * < t * m a. t ^ =e u t- % o t , 
y, 

ttSJ* =e U T F T t MSB* ^'jf^TFT ©¥^#?SttJf i: 

BulE* =E UTFT <D#mi*18&M<Dmi< fcfc. Biff 2 X >f >^TFT(Z)f ift 

*SttJ»©J*S J: y fc*v^ u . 

BtffH ^=E'JTFTfci litf IB X^-yfVHFT (7) ¥*#fStt Jf© JP 3 tt, 1 

~ 1 5 0 nmT'feSff 1 (C|B«CD^ffl8'f±^ ^ U = 

^€ 'JTFTtX-Y'yf >^TFT tA^^S^^'Jt^^T h> U ^X^lCge 
, S'J'^KJlt-iiTS'J, WfiX>fyf>nFTH:, ffifK«J»a«±K:^A 

•y. 
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Wmt^V TFT®iPil»f*stSttM©*a(i. l~10 0nif»tj, tJ8B*-fy 
*>yTFT©¥*fMSftJf<0JP!*fcJ:. 1 — 15 0nmX°&2>Z.£Z!&mti-&yF- 

w**i^Mw*a3©vN-rti^ia{cfe^T, a&iBji^y TFT©4m!M*?s 

til o~i o OnmT'fe-2)ii:$:#^i:i:t-«>^ffl6tt^ ; EUo 

Sf:£^4 tCfcl^T, tffia^^U TFT©^^#:vgttJg©Jg$til 0—4 0 nnr£' 

% s z. H Z 49« t -r « ^ff^-ffi ;* ^ V . 

BM*#175S3f*=£6CDV*"r*i;fr l^fCfc^T, BrflB^^U TFT©n> hn 

^tftcdV- HifctifMSttlicwcilihs h>*;i/«Sft©2^_h-e 

W#*175Slt#a7W^'r^AM«iCfe^T, buSB^U TFT&tfiufB* 
U. 
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tuts* ^'jt^ri/^iDt^'j -t;\,<Dmmm®£iiZ. mmmm&m±^-i^m 

o] 

tuiBH^iaiiiSiitfriBjgssiiii^^tfriB^ifigtt^^u mmmmmfc±iz- 

[ff#3tl 3] 

*e»S«i:{CfS 1 45 2 <Z>#«ft¥*ttJf i: &»*tfil 
St, 

1 2 ©MJ¥^^1-€>fI^^^^^«.M^tt i f i ^#:M$:^ 

fctS^t'JTFTSMtSIIil. 
KTSBflS 2 ©«Jft & * -T * ffitt £ JI h S X >f y *■ > ^ T F T & 
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~ 1 5 0 n«T** 1 3 fCfB«©^»21!tt* U 

5] 

fit. 

*u 1331 2 ©K J? & # -T « ffitt £ t ~t Z> X y f- y f T F T £ 

BulBUS 1 ©KJ»t±, 1~1 0 0n«T*»J, |&8BflS2fflBt*»±. l~15 0nf 

#:?SttS©JP$(i 1 ~5 0nm-efe*J. gff|Bx -f y ^ > f T F T ©^ftfSttJf© 
fSttl0~10 OiiBT?*Srt:S«p«fr*^»»ffi^ i EUCDf^i!l*ffi. 

ffjj^l 6fC£^T, BulB^U TFT©¥^#?SttJS©Jf:£{±l 0 — 4 Onm 
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37&M»#«1 7<DV*-T*lfrl'JSK:;J3^T, ialB* =E U T F T 

?-y>fTFT<D>f- b mm t^mfom&mt (Dmizffi.fr & by*)vmffic>2mu 

W2 0] 
[f»#«2 1] 

0(m^*i^i«}cfa*g©^»^'l4*^U©ff^:frffi 

[IM2 2] 

ttfla¥*tt3&ffi±, vjRffi£. mkfls<z>K»iaB£. itrsa^fg'tt^y ©# 
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«#^2 2 *fci±»#^2 3 iz&^t. mm^mfcmmtte. ^^x^n-. 
z.£-kt&®.£ T2>¥m#.mm<nftmjim. 

[0 0 0 1] 

#S38l?il±SOI (Silicon On Insulator) Sffife^T^^tlSigiK h v 

— ft^^Stlfc^Ffl^'IS^^y, #CEEPROM (Electrically Erasable an 
d Programmable Read Only Memory ) {CHt"-5>. b 9 > i? 7. % (TF 

[0 0 0 2] 
[0 0 0 3] 

[0 0 0 4] 
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[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

I (Silicon On Insulator) gffi-grJB ^T^SftSaWK b 7 > ^JX # (TFT 
) fcEHTHMt + S. 
[0 0 10] 

*«#9i»CJ:»;. 8fRh5>S?;** (TFT) T*#tfi£;**i 



7 



ffi§E# 2000-3099546 



#2000—023656 



£tf*lffi£&2>. *fc$^JC, SAMS'**. TFTt-i^ftfe 

[0011] 

[0 0 12] 

#*-f TFTtX^fyf>nFTtt 1 n B^HttfSttJi-hKlJgJfcS ft 

So Z.<D£ot£ffi&&tZ>Z.t.\,Z£ y, ^^'J-fe^&MtS^t'JTFTt 

•fe ;u ©/jNffi^^t feHsrii'TS*. 

[0013] 

, £^JP# 1 ~ 1 0 0 nm ($f 2; b < ii 1 ~ 5 0 nm, J: tjfft K [J 1 0~4 Onm) 
[0 0 14] 
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[0 0 1 5] 

r©±e>{C^j&3*xfe, Mllffi^ttSftlcfc^T, Sgl©ffl?J?S:;ftTr3llIig!c 

tt^€'J $:^SS^-5r i:^«Itgi:^S 0 2£{C, Si Off I:tt5«*5:i< 

[0 0 1 6] 
[0017] 

, £4>fc< h%#;LT;t3*J, Mffax-f TFTIi, m?MmWfo±.\Z.fcWL 

Ik 

mib* ^ yTFTi: ffffax -y 7f>nFTt», mmmnm&±iz— w.i&m. 

[0 0 18] 

BuIB^U TFTfii £>*ius2X -Y 7f>yT F T©¥##?SttJi©ffSH:, 1 
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— 15 Onmffe^r 
[0 0 19] 

s s ft tc^fwrnm * ^ u t- & o t , 

buIB^U TFTH Sifi»*«_htc^Sti^^*^?SttJli:. ^ l co$fi»M 
7n-fO^-MIi:, g?2 ©S&iSKi:, n>hn-;^-htit 
, £4>&< i:%fii^Tfey, fulEX-Y y^>^T FTH mffH$6»a*J:ic^ 

f>^TFTffl4 i iMffiIfflS3lt 1~1 5 Onatfe^r £ ZlftWLilt 
[0 0 2 0] 

MsB^U TFTW^ttiSttJfCOff^&l-S Onm-efeU, B«8HX-f 
^'TFT©^##lfStt«<Z)j^Stt 10-10 Onmffe^rt^Wib^. 
[0 0 2 1] 

BufB^U T FT©^^MttS©JS$ttl 0-4 OnmT'fe^r t^i *J#* 
[0 0 2 2] 

MSB* ^ U T F T W^^SSSli, tuIB* -i V 7 > 9 T F T C0¥»#iS'f£* 
[0 0 2 3] 
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[0 0 2 4] 

fMB^'J TFT&tfiSIBX'f 9f>nFTI4, pf t^;HTFTt*fc5 
[0 0 2 5] 

[0 0 2 6] 

M»»*±ic*«©B*TFT#v|. u^^«tcafia*ifcW3Riir»i:, stria 
t f t zmm-tz t f TT?«j*s*ifc«»ia»fc, Bufa^»ffi^ =e 

[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

T, 
St, 

t&Kisaffi^ftJiWKasv^T, ffriHmi © fit* &#-r 
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[0 0 3 0] 

B«ia^ffl6tt^ ^ y ©fEKtfifeCfcuT, MIB* t'JTF T £ itfafmax-f y 
^>^T FT©^#«:?SffiM©J?$li, 1 ~ 1 5 Onm-e&^ii:*^^ L/Vn„ 
[0 0 3 1] 

«a tife ^ y -fc-n/r u>f & < t fe^ff istt^ ^ y ©f|s§i#i£T*& o 
twain 1 ®#isff#ii:. t*ffi# 2 a*, #> 

tuSa^ 2 ©Mi? £ m ? Z> IBtt & ¥##?SttJi 1" •£> X -f >y * > ^ T F T £ 

iulBSIlCDKJ¥l±, 1~1 0 OnmT'fey, ttf8a^2©^«, 1 ~ 1 5 0 nmT* 
[0 0 3 2] 

WfB*»»tt*^ y©ftMH#ffifca3v*T, tuia^^y t ft©¥##«H£M© 

^£1*1 ~5 OnmT'feU, tuSax -f >V -f" > F T ©3Mg#iS-ffiJf <5DJ?£ tt 1 0 
~ 1 0 OnmT'&S 2; LV\ 0 

[0 0 3 3] 
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J¥3i±l 0~4 OnniT^Srt*U *J#?i: LV<>„ 
[0 0 3 4] 

tuta^ffl§tt^ =E U ©«s»#8sK:J3HT, tuf3* t'JT F T ©¥*#««£»« 
[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 
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[0 0 4 1 ] 

[0 0 4 2] 
[0 0 4 3] 

rKi/xf^-^) „ as warns fc&tc, a e>fc«-s-{c<fcoTi± 

^ffiT'li. W^tt^^'JhlT. #[CEEPROM (Electrically Erasable 
and Programmable Read Only Memory) {CO V»Txfi^-2>„ 
[0 0 4 4] 

'J TFT (*=EVm^ mmm*) Trl, »©^^-yf>yTFTTr2, 

Y7Kl/^f3-^102 < £ «fc t>*flS©MaiSS& 1 

03, i o 4 icioTffj&atis,, ffficDMjams&fctt. rKi/x^'^rBB^ 
n>hn-^ns?-5;^iaai«;if38<-^*n, i&KKiisuTiaw&ns. *^'jtf 

TTrlli, 7n-f^>yy-hHt6TFTfft'J. ltfyhOf 5 -*^ 

TTr2ttt, HtiiaTFTt&SrtMSTfeS. fcfc, ^t'JTFT 
Tr UX-f'yf >9"TFTTr 2 n-^-V *;i/S![£ feli p =f-*t *Jim.<D^-f tl 
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[0 0 4 5] 

^^EUTFTTr 1 0>V X-f>yf >^TFTT r 2(0 Fl/-f 
*tt«a»JCg5Ka*lT33y, 3(Z)2ffl(Z)T FTCOiff^I^llIS&tCioT 1 fcfy 

[0 0 4 6] 

tCtt, (1, 1) , (2, 1) ~ (n. m) fcV^ff^tfmt&ftTV**,, 

T, ##JlCK«SftTV*£;*^y iz;Wi, Al, Bl-An, Bni:V^■5^^ 

Uir;i/JCtt. itHCl, D 1 -Cm. Dm^S^StlT V^ D MWiCit i 
Sgo^ItcffiastiT^s^-^^uiz;!/ (i> 1) > (i> 2) — (i, m) ifi 
^'JTFTTrlfflKK A i *U ^-f»;f> 

yTFTCDV-^««K:#-&«|B i##ittStl"CV^ (i tt 1 JBt± n JKT©«E» 
) o j #Ba)«(cSBS^4xTVA§^^U^;i/ (u j) , (2, j) - ( 

n, j ) j^ffS^^U T FTT r 10n> hD-M - h«*iC«^il«C j ^ 
X>T 7f>HFTT r 1 (04*- h «ffitCM^ISD j A^RStlt^ 

[0 0 4 7] 

#if»AK Bl— An, Bn, SiffCl, Dl~Cm, Dmtt, ^tl^f 
ftXTFl^^fn-^l 0 l, 6itfY7Kl/^f3-yi 0 2 tcgaB83*iT^ 

[0 0 4 8] 
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(i, i) ^mizt^xmm^ %><> 

[0 0 4 9] 

7f >^TFTTr 2&^>^fXf^ 0 i^iAltBl&^l 
^^iJTFTTr >ttkX>f >vf >yTFTTr 2©V-Xf 

ffi(Z)ra^CJlS^afiS2:^X.^o fit, f^CU/rlt^^UTFTTr 
1 n > h D — ;i/>f — h tCiECDrSriltJEE («A«2 0V) SPPiH^* fc* =E U T FT 
T r 1 *;i/MI«S:#it5 'J 7 

-^Mc7)«^- (*^bxb^hn» A^StSo fit, 3ft*;Hl/nD> 
[0 0 5 0] 

FTT r 2 &*>0)^ffiJCb, f8#*8C 1 S^LT^^U TFTTr 1 CO n > h 
SrGNDKlfeil'tfc «fcl^ f(7)g^ ^^EUTFTTr 107D-fOW- 

###-9** a i *^&K«Lma4xs„ 

[0 0 5 1 ] 

l?:^lTX>f^f>yTFTTr 2 £>f JlBtC U f§-5§-^B 

yf>yTFT©V-^S:GNDICfifct„ fit, #4H*C 1 JCftOD««£E ( 
2 0V) SrPPSDf^i:. 7 n --r >f > y^f- h«ffitc h ^ ^"atiT^ 
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[0 0 5 2] 

SIC. i:j&L£:ifrmc»o*VN-c> «#J§A1, Bl, C 1 33 ± Zf D 1 (C ppin 

r 2 liVN-ftlfe P^*;i/§?T F TTfeS ttS. 
[0 0 5 3] 





Al (V) 


B 1 (V) 


C 1 (V) 


D l (V) 




0/-5 


GND 


2 0 


- 5 






GND 


0 


-5 






GND 


- 2 0 


-5 



[0 0 5 4] 

^flSfctfTfJifc^. Mill ^=EUTFTKffl»S*l*«£Ett, ^=EUTFT 
Oipl»flcSttJf OBI#^>3> hD-M- MIt7D-fO^- hMMt 
<Dm<Z>mAmz{&&?2>„ f bT^tU TFT©»fts*EE%i**lCtiEo"CJEft'r 

5. 

[0 0 5 5] 

«'JTFTTrU^^^f>nFTTr 2 # V>-f;flt> n ^ V * ;i/ 

tf«fclA. ^t'JTFTICnf t^MTFT&ffl^fe^tCli, p^** 

;i/fflTFT£«V*fc»#j:y%>, »g&#l*K:*S&«*#il6ft, #ffc# «:■"?> V* 

[0 0 5 6] 

=E'J T FTffla> h a—)ltf- Hi!:-SiC+ 2 0/- 2 0 V«»«J± TOn-T 
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[0 0 5 7] 
[0 0 5 8] 

0 H7fCtt. 4o(D^^U-fe;b (1, 1) , (1. 2) . (2. 1) , (2. 2 

) (Hi#B8) &isttmm<D±MmftmznT^& 9 

[0 0 5 9] 

H7jCfe^T, «« 7 0 1 ~ 7 0 4 tt^ftffittil?* ^UTFTTr 

1 fiitf^yf^yTFTT r 2 — OO^fltJSttJiitCfdJftbT Va*„ & 
l©ffi*8JS7 1 1-7 1409%, BUS 7 13. 7 14imyf>nFTT 
r 2<Dtf- h«SfiA0P«#*RC 1. C2^bTMVA^^l, ifel«7 11, 7 
1 2 «#J»D 1 , D2^ LTMV^^^X-So ^^'JTFTTr 107D 
— 'T* >tf¥- h«*S7 15-7 18H »l<Z>ffliKJi7 11 — 714 il|sf^(C 
Testis. H 2 <£>gB?JUI 7 3 1 — 738£>e>*>. ffi«8 7 3 1. 7 3 28, 
UTFTTr l(^v-xi«(:gI$ti^fl^lAl, A 2 i: LtM^&ft, 12 
mi 3 3. 7 3 4 (iX^7f>^TFTTr 2 (© K U>f >«»JCg?KS 
IB1, B 2 i: bTfflV^&tlSo * fc. ffijNH 7 3 5 - 7 3 8 tt * U T F T T r 
1 <Z)n> hD-M- htS7 2 1 -7 2 4 hfl^SSD 1, D2k SrSaKfSHI 

[0 0 6 0] 

tt, H7ic^b&^ ; EU-fe/i/OWTffi«JS (Mx.«^^U-fe;b (l. 2) tcfiws 

[0 0 6 1 ] 

H2fCfiV>T, SfcTFT^^'JTFTTr *fl«Z)TFT^ 
^^f>HFTTr 2 7?* -So ^'JTFTTr 1 feitf^^f yf>^T FT 
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Tr26»«tfif*#ffiffi«tt, y-X * Kl/>f >««2 0 K 2 0 2, 2 0 
3fiJ:tK^-V*;i/»«««2 0 4, 2 0 5 S#tf. *B*R 2 0 6 , 2 1 0fiitf 
2 0 7tt, ^ft^ftt^VTFTCDmiO)?- bMBm. « 2 (0^- h »»Rj5 
<fctf^-f 7f>^T FTOD^f- MeilT^U, 112 08, 2 1 1 j3J:tf20 

««J:tfX^^>nFT^- MlT'fe^, il!2 1 2 BAISfttlKft 
-e&U. BBSS 2 13. 2 1 4 £ 2 1 5ii. fftftl^^UTFTTr 1 <Z> K 

[0 0 6 2] 

02 (33J;tfB|7) (C^t-cfc^fC. *JS»rofCi3^Ttt, ^'JTFTTrl 
CD ¥mftffi<&m tX>fyf>yTFTTr2 CD ^^fS'ffiS ttlRofttfoT^ 
-5c "S'^SiASfc. ^'JTFTTr 1 0V-^««il^^ >^TFTT r 

□ IfiDi^ftiSttSrt^ ^'JTFTTrUX>f7f>nFTTr 

2 i: Srgrj* ©^^fSttW^JC^f Jt-^T, ^ u i?;b<Z)/hfi 

[0 0 6 3] 

X>f7f>nFTTr2©^MM (j?2d2) J: y V* 
UTFTTr 1 C94^&?Stt te-f h >f (impact ionization, 

*CZ)jie*, ^^E UTFTTr 1 (B^D-t^ >iftf- h«ffi^<©«#0)aA^jB 
ry^tX&So ft 33. XfiitfY7K^fn-^10 1, 10 2l:Mtl. 
TFTfei tKftS© if Sr«J*-r S T F T 0)¥#tt?SffiJi<Z> ff- £ Hu X>f*;f 

>yTFTTr 2 C7)JS£ d 2 fc £ f *U£ <fc 
[0 0 6 4] 
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*&, ^t'JTFTTr 1 ©V-^««2 0 2 t7D-fO^- h«HS2 
0 8 \%>f- hll&mmz 0 6 «:rt-LT—9J£*:oT £©fi:fcofeffi*#* 
^ ii. ^^'JTFTTr lffli£S:fj9^, «fc 17 # < © h > 
. ^t'JTFTTrl ©^fcfltfSttJi ICjftft* X-f 9f>n 

FTTr 2<D4 s *#?SttMtC«ix& h > *;i/«S£<Z) 2 flFJSLhT?** r i: #8F* b 

V. 

[0 0 6 5] 

It5ril^T'§5. r©i^{C, *M«H^tCfeV\Tti, ^U'T FTT r 1 CD 

100m L/< li 1 ~ 5 Onm, j: »J#£ b < &J 1 0 ~4 0 nm) J: e> JC 

[0 0 6 6] 

#«IA.lHiaS:#< BT|glC-rsfc«)lC, ^UTFTCDri:/ hn-M- hSfiifC 
^Tii. _hKELfeJ:e>iC. ^€'J T FTC0¥##?S1£M#fi*<J£j£S*l-5fc«). 

[0 0 6 7] 
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[0 0 6 8] 

, mi ©kj* 2 ©K»&*-r*««t^ 

5r^f-5„ ^ i EU-fe^o««&ia»fe«fcatflBojs'iaia»s:iift»afi*±fc— 
ft?*/** $ 2 okj* «£ji&4Mi!MMi s H^fcm^-r s. 

[0 0 6 9] 

a 

[0 0 7 0] 

ttOftnfc^Ma^SfWRi: LTWW¥ 1 0 -2 4 7 7 3 5 -st^fs«©&ffi{c 
[0 0 7 1] 

$ i (Dmmz^-r&mwz^mfaft&Mttz u tft 

i£fCj:»K TFTtX>f >y^>^*T FT©4 s ##:?S'f4M^5t^B9lCO^*'!ofc 
ji^UIz =E»J Sr^JS-r«ii:««-sriBt«!6. 1S2 

[0 0 7 2] 

rt^RfiBT?**;, *i©K*s»2©Kjp«fcyi»<^i-*ri:(c«fc»;, 
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l^tt, mi 1 ~ 1 0 Onm L< 1 ~5 Onm, J: b <« 1 0 

~4 0nm) fcftSi'JJCMK^-f ftittcty. #*$8i8©*if»ttit ; EU & 

[0 0 7 3] 
[0 0 7 4] 

[0 0 7 5] 

(mmm 1 ) 

*««WSrfflV^fc. ^ u & IS 3 -El 6 & 

TFTtLt, ^^'J-fe^SiltS^f'JTFT (pf-f*;HTFT) 33<fc 
^-f<;f>nFT (pf^l/l/STFT), ^^tftCT Kl^Xfn-^f 
©ffi(DMj2[ai&£:«J&ir-5lH!8&i: LTtf;«il$& CMO S OSS 2 T 
FT (pfY^;HTFTfij:l)!nft*^lTFT) £ o TUty-* -5 „ 

[0 0 7 6] 

s *iw * 3 4: t>mm s n * . 

[0 0 7 7] 
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Skfc i < ffl ^ h tl T V* £ # SSSSCD ^ifrttlSttJi & « X £ T F T t£ » H it + & 
[0 0 7 8] 

. 5iy£*J:K-B.#ftK3£iMllS:JgJ*U -t*i*^Jc|»aftfbLTi|ftJt 

[0 0 7 9] 

«C(C, j?;* 2 5 mO^&RgjRIg 3 0 2 ?:^ffl«Iffit'^t5 (H3 (A 

) ) . &£/#ii»3sR«}ci£5£-r& 4 &gtt&<, #dgft¥*ttR 

[0 0 8 0] 

#CfC, b^XM&Mb, ^[CioTV^^ 3 1 1 

EJc^TS (03 (B) ) . *(D&. Mtail3 0 2 ^i7f>^U mM-tiz 
»#»KJg«S*ifc#fiSt3£*R3 2 1 SJgjS-r* (H3 (C) ) . IPS 
ISi)g3 2 1 <D*-v?-y>f\ZV£, Fv^x-yif^&Svni'^y hiy ^> 

[0 0 8 1 ] 

#ctc st;_hi*Lfc5EriS-e#ftSta*K&j?a 5 oimcj&jsl, H3 (d) tc 

3Vr«fc^fc#ftRSjRR3 3 1. 3 3 2 Mf5„ rit'H £i|*tt&||gj£tf 
. #fiSS*l3 3 lttSOni, A^#Ifail3 3 2#7 5 nm £ & £ <fc ? K 
WttLfe. ft is. iiT?%#S«^*Ktc»iB-#-**iittft<, #SR¥*!MWM 
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[0 0 8 2] 
[0 0 8 3] 

<fcv\. Mill _fcJfiLfe*j*fcJ:oT#aKS3WKS:^#C7 5n«ic?gritU SP 
[0 0 8 4] 

#£K3«K3 3 l tt, - «ic^^ U TFT(0f *«c»ttIJ:a!*J, i¥& 

[0 0 8 5] 

fcfc, «»W&¥#ttMttM<Z>»3# 1 5 OnmJKJ:, #{C 2 0 0 nmJK_h(0*^ 

li, so h>f*>ft©^gfc«)T'>4<, ;tMS/'Jn> 

T SO I &ffilZ *V<Dft&%3\gm*Z£ifi'V&&\ f ** Z(D&&> 

b^ D 
[0 0 8 6] 

*H5gMTti, iJ^bfei^lC^^EU TFTCD#ftRS*«3 3 1 CDS 
* 5 0nm, x>f yf>H FTfeitfMaOCMO SI(S^**R 
Si!3 3 2<Z)g*$«fcRJPS: V 5nnt b£#\ ^tl-^tl l~100n> (ffi b 
< tt 1 ~ 5 Onm, $ ^iC^ft; KlilO- 4 0 nm) , 1-1 50nni b < tt 

10~100nm) ©|BHJC?g«f 4xtf«fc<, **«S«©ffl|*JC|»)e $ JftSto WTf 

[0 0 8 7] 

#C(C #a«a*IR3 3 1, 3 3 2®»SftftXi&ffi. ii*&H4 (B) 
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*T?oxSti*ffiMAK:J:«4tBl^i 0-24773 s-st^fc^tc^lffi-f 3 

[0 0 8 8] 

Sflng|54 0 4, 4 0 5 Stt6ffiH4 0 0~4 0 2 ft»«t*. *M 
IMT'tt 1 5 Qnmm<DMb&mBt*:fB^&. thX. «4 0 0~4 0 2ffl± 
tcxtf >n- h&icj: (Ni) (NiMI) 4 0 3 ?: 

4 (A) ) . 

[0 0 8 9] 

&33, «*7t* 4: UTtt-y n/\';bh (Co) , ft (Fe) , 

r\<5V*?k (Pd) , 9^ (Pt) , m (Cu) , ^ (Au) , >f)\,-?-*Jh. ( 
Ge) , m (P b) , -Y yVOl* (In) f feffl^SIt^t'tS. 
[0 0 9 0] 

£©«■&, ^;&nffi^©£;£mStffl{6M> &5J$£BEIE<Z>M*P#8&£& 
«H-ffcUfclffl»«:«j«^-*IBfc*«r*ttll!ftft«. 
[0 0 9 1 ] 

«Ct, H4 (B) JCa%-f J:-5C, ^fiStt#H*tf"e5 7 on, 14W« 

mrnzmz.. #»ga«i3 3i, 3 3 2®m^^ 3©b& Ni^gb 
r=.mm (&r. NiSM«ti^) 411, 412^,^11, 

4 1 s#?g/*a;h*. ^^tta*i4 1 3ii, ««cD«n*«ib«wiBofe*»"e 

jSSlis ff*L<(i5 0 0~7 0 0iC (ttmtftlZlt5 5 0 — 6 5 01C) tU ffl 
S^raii, #*L<tt4~2 4ll*l8Ji:-r*ltfJ:H. 
[0 0 9 2] 

#ClC, i4 (C) {C^f i-plC, Ml4O0~4 0 2 ?:ffflJ^7^^tb. 
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Tl 5MlzmirZ>7hm (**U<ttU» £N iffif«4 1 1, 4 1. 2tC»lD 

-rs„ z?LT-&mmizv>i>mM2nt=.m® (sir. v ymummt^^) 4 

2 1,4 2 2#JgjEftS*l*. 

[0 0 9 3] 

*fc, 14 (C) JCa%-TJ:^tC, 6 0 01C, 1 2 1$1BS<Djjam 

KDijfiUCJ: »;tS£tt3l3RJR4 2 3 cfJ{C#ffi-T -2> N i l±#g»b 
, *JMfttKltt5&if^T5cW« { ^'tJ:'5JCU>*jBffl«4 2 1, 4 2 2fCfif«S*l 

[0 0 9 4] 

^©XgK:j:y|gftttJiJ|SjK4 2 3 ^ICJSSN i ffltSUS IMS (ft*-* 
{C±£i!l5£'fttT*4>&< 2 X 1 0 17 atoms/cm 3 (c*T'{£M$tl-5 

S I MS##f©5fflfeRB#T' l&gSiCiiS £&C{g^igJg (2X10 17 atom 
s /cm 3 «T) T*»*fc#*.e>ft*. 
[0 0 9 5] 

*fe^U<fcKl*T?tettSftfel|gfttt3£JMJ|4 2 atffc&tlS.' filffilR 
4 0 0~4 0 2 SSS5iU U>«*««4 2 1, 4 2 2 5:^i4K ISMS* 
14 2 3 (tSttJf) 4 3 1-4 3 3 «: /<C *-•=.> i^X 

gjcfcy r©u#, M¥iftW4 3 itt#&*tg*K3 31,3 

3 2 S:«fifl:bT»&4x*/Paffl*ft* 2o«Z>iStt««S*'bJ:-iK: + « (H4 
(D) ) . &33, *«**»Stt»4 3 l©^, #Hft3£»B|3 3 1 fefgAfl; 

13 3 2&*SBttLT»&*lSJP^?Stt««tt, ^^7f>nFTfflf##ffi 
[0 0 9 6] 
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Sft^ftfgtt® 4 3 1 (DO fHC^U T FTGDV-X^cfcfcS 

*7c*i:%.vO) ©afctofcff^ (0 5 (A) ) . tfny (b) £ 

3p*l*7B*i:.LTfflVV ?tttt$jfin&aftaMKEM:. 1 0 keVgS f £ . i<£> 
x&c± y^jfcatis p§S*tt*rtH«5 o 3 fcti, pS!*iW»7£*# l x l o 20 

~ 1 X 1 0 21 atoms/cm 3 (-ft^fiUSCte 2 X 1 0 20 ~ 5 X 1 0 20 atoms /cm 3 ) ODJg 
> (B) ©ftetC, #UtfA (Ga) , jyWh. (In) fcifSrJS^T *>± ^„ 

rcDiici dMafti pl^Nf M«5 o 3 a, ^c^/a^tis*^ 

(H5 (A) ) tCR£S*lS;fotfT?H:JE!i<, M^ftffittM4 3 1© 

« £J:t)(ft^«;Sffii4 3 2, 4 3 3 

[0 0 9 7] 

A*¥#flc«ttJB4 3 l cz>e>l3, tic^^'jTFT®y-^I«i: 

^^#:?SttJi 4 3 2 , 4 3 3 li, U?XhY^^ 5 0 1, 5 0 2 T-SfctflT V> 
[0 0 9 8] 

- httti5 1 1 zmm-tz «5 (b) ) . y- hmmm5 1 1 <z>NE*i*&<z> 

3»»ffcXg»C i 5if*D^ t#«UT 1 0~2 5 Ora©<eHTIMIS-t*ltfA^. & 
£, ^^U T FT0*R3MIM*tfSttJi©y- hflMtftjt<Z>;*£& 1 0~50nnkb 
, 10l<D>f- hiilfflf$&5 0 — 2 5 Onmi: LT=feJ:VN 0 J*fflt*iStt^ 
ttOftffiffi (y^XvCVDS, xr(?#&;40 «r«n*itf&v*. *Hite#JT't± 
, 5 OimJpcDSfMMfcS/y 3>KS^5XvCVDffilCj: 
[0 0 9 9] 
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«t?*»av\. roj»BMfcxs ,, ett?SttJBi:±iaS'fi:»ffc£"J n>gt«ffiT'i 

[0 10 0] 

2OO~4OOm0itKS^L - — l>9 Srfr ^■f- bMM 5 
2 1 ~5 2 4 £ (0 5 (C) ) „ Z.<D>f- h«*I5 2 1 — 5 2 4 GD&iffB 

CiotCMOSIKSi^tS 2offlTF T&tfX-f 7f>HFTfflft^ 
^*jti%gt5„ £fcd©B#, ^^'J TFT©y- h«^S5 2 1 (^{C7n-^ 
-f i/^y- h«st«!6) Ji, pI?Mtti«5 0 8 i^- hHiR5 1 1 

[0101] 

RSffllf^riltf-CgS. JWfcB&Ktt, (Ta) , (Ti), ^ 

'J^f> (Mo) , (W) , (C r) , (Si) 

>*/HB, ^b^>^*X^>M, g-fb^#>BI) , *;Utt&ffl7fi* 

(f^WJCUMo -W-£&, Mo-Ta^i) , i tc lifuffiTt;*© ^ U 
FBI (f^*W(c}±^>yx5 : ->^U-9--r KM, ^*>2/U-y->f FBI) 

[0 10 2] 

5 OnmmcDm.it^yifT.'ry (WN) It, 3 5 0nmj!p:©# ;/ 
„ bT^riZ ^ > (Xe) , (Ne) ^©^vg'fttf;*. 
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[0103] 

nS*5&«U> (P) (As) , paft&«sKn> (B) , if'J9A 

(Ga) ifett>f>y9A (In) & if S: JB V^tfft 
[0104] 

05 (D) tC^J^C. y-Mi5 2 1-5 2 4 Svx9fcUTS 

n-««) zm&trzo z&i&mm^mmmmt. uxaaawi x i o 17 atoms 

/cm 3 — 1 X 1 O 19 atoms/cm 3 i:ft^ ^^(Ci^gfJ-r^o * fe. iUiS«ffitt 8 0 keVg 
[0 10 5] 

#ac^- hSffiS 2 1 — 5 2 4 $:VX^i: LXtf- h«fi»JR5 1 1 & K^^x 
^^>y«SJC±*JX^^>yb, 6 0 1-6 0 4IC;^-->yt-5 (06 (A 

) ) o 

[0 10 6] 

#cic. me (a) tc;S-f<fce>ic. pf -V*;baTFT©^ asitfn^-v* 

;i/aTFT©-«SS:8^tl/yx hVX? 6 0 5, 6 0 6 WU ng^lt 

<Z>Bf, n^M»7£*©»ftH:l X 1 O 20 ~ 1 X 1 0 21 atoms/cm 3 (ft^ftiCB: 
2 X 1 0 20 ~ 5 X 1 0 20 atoms/cm 3 ) £ ft § £ O iCMfflS^- Z> „ U 

> (p> £^^»^bT«v\ ^mmmnm(Dtnmmi£te, lokevssi: 

[0 10 7] 

^OXgtCiotnf -V^^STFTaJV-^ • F U>f >1fflJR 6 0 7, 6 0 8 
4*tC. nf^^STFTIi, EI 5 (D) ©Xg'TfTlf/fcL&ffiS 
(n-««) 5 3 6©-»SS»5. n^-V* 
MT F TCOL DDfl^cilft^. iot, nf t*^STFT0V-X • FU-Y 
^««6 0 7, 6 0 8. LDDfI^Sc6 0 9, Sitff ^*^«««6 1 0««» 
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[0 10 8] 

06 (B) IC^-ri^lC. l/^fVX^ 6 0 5, 6 0 6 ?:iiL, «f 
3feici/^h7^?6l7«:»«t6. fit, pa^il**7£*'(*S6J6«-ett 
sKD» Sr»illU *«lKK:2KD>S:-&tf^il«%ffl«6 11-61 5Sr»«t4 

0 i^7?tt^jK^> ( B 2 H 6 ) Sfi^^ K-^StC<t U 1 x 1 O 20 - 1 x 

1 O 21 atoms/cm 3 (f^6*HC&2 X 1 0 20 ~ 5 X 1 0 20 atoms/cm 3 ) c£>$gS£&£ 

[0109] 

ie> LTpf^*^STFT®y-^ • KU-f >flB«6 11 — 616 (7D- 

fe±0P^^*^/?gj«««6 1 8-6 2 OtfJg/fcSnS (06 (B) ) „ 
[0 110] 

tkiz. 06 (C) IzB't&'SlC. l/^h^?6 17S:ft*Lfeft, 
^tf»»K6 2 1 SrJ^rt-t* (0 6 (C) ) 0 ^CD^»K6 2 1 tt, ^'JTF 

*B»Ri:&a o NAIR6 2 KORJJttl 0~2 5 OnifcffttfftK ifc. /$R 

> ^flSftClftt. 5 On«ff©Sft|8ft3l*JR&^ r 9XvCVDjS{CJ:y»rt'ra 

[0111] 

. ffittftfgtbTli. 7T-*XT--;U, l/-if-T--;b, 5>^T-- 

= *^^6MT'^i*^^ip^c^3^^T^*#H», c ^ 1 , 550 

[0 112] 

#ac, 2 0 0~4 0 0nmfflffI?:Ml. ^ # - — > &?T ^ 3 > h n - ;i/ 
4*- Mt6 2 2 (0 5 (D) ) „ n> hn-;i/>f- S«ffi6 2 2 It 
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[0 113] 

Ctrl, sih^ofei!Ii:tSih*W4lK y-MifflWStLT 
B&ftfflMRSII^SIitf-eSi*. JlttlttfCte:, (Ta) , 

(Ti) , 'E'jyfV (Mo) , (W) , (Cr) , i/'j3 

> (Si) *»&31«ftfc7C3RTf«:*l!l. *fcttiMB7C*©Sffc*T?*:$fl?, *fe 

[0 114] 

*HiS^IT'i±. 5 Onm^C®g-fb^i/yx^> (WN) It, 3 5 0 nmjp © * > 
(W) R£T»fc**»RS XA-^^tLT 
3f-fey> (Xe) , (Ne) ^©^rfrlStfx fc&sin-r S £&±llC <fc SfflHi 

[0 115] 

#cfc «iam*K6 3 i mr^mmme 3 1 t itBi*?:ttfse 

IJftt4 0 0nB~l. 5mmi:-f JUi&Vo 5 0 0 nmg[©gKfc;Bft'ffc 

[0 116] 

«CK, 06 (D) (C^i-J;e.(C, IMil6 3 1, AtfWJtK 6 2 ltC»b 
T3>#? h &7£f£L, V-X- KW>Iii6 3 2-6 3 6Mn> h 

D-;i/>f- S@H«SS6 3 7 Srjg]*'*-*. Tim* 
lOOnn, T i &-£tl7)\/S. — |?AIS: 3 0 Onm, Till 5 OrmJtXAy 

[0 117] 

S^tC, 3 — 1 0 0 %©2K*fc-g-fr#fflftC' : f'T% 3 0 0~4 5 0iCT'l~12 

4 s ##Ko^*f|g-&#&**J»j8f«xs-e**. *mmw-ei*. 3 5 ox:©* 



3 1 
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[0 118] 

«±(Z)Xg[Ciot, H6 (D) JC^«aj*3&(DTFTS:fpJS-rSii:^-e 

[0119] 
(HJ6« 2 ) 

SCo^TE[9~EIl l &J§^T8ftf93~r£o fcfc. H9~B1 UCMu *!6Jfi«<Z) 
pf-^*;i/STFT) fiitf^-f^f>yTFT (p^-Y^;i/§3T FT) . & 
SHJg&Sr^^-r^ 2 -a COT FT (pf t^MTFTfeitfnf -Y*;H?TFT 
[0 12 0] 

mvzmm^&o *t\ #^;*as*9 o i±K:ifcfta*iKTfesT«iR9 o 2 

SSW, f <JD±IC-!f- Mi 9 0 3 - 9 0 6 Sf «tS B y-h««9 0 3tt, 

mzt^VT FTorny hn-^y- MSlc^U, y-hSi9 0 4ii, tfeic 

06^1X2 0 0-4 0 0nm<Z)J?£tf)^ D^RSftffltStf, TVl^ — ^A^^ 
[0121] 

#ClC. hM9 0 3 — 9 0 6_htC>!f- hlfi;f*K 9 0 7 5:1 0 0- 200 nm 

omi<\zj&&ir& a v-bubmms o 7tuttt »fta*a, sfbsssBt, ik 

[0 12 2] 
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[0123] 

#ac, 70-f-f h««9 1 1 ^^fig-rs (09 (b) ) . *mmw 

[0124] 

#CfC, ifie»ffl?9 121:10-5 OnmrajPSfC^fig-r^o ffi^ 9 1 2tbtli 
[0 12 5] 

Mflii9 2 1, 9 2 2 &^fll0B3 (A) ~ (D) fC^Lfc 
MiCtoTfitS (0 9 (C) ) . fcfc, ^=E'JTFTffl* 
SKE|«IK9 2 10>*Ktt&Kfft&5 Onm, X^'yf>^TFT©MHiil 
9 2 2C0*^^KMS: 7 5nm£: bfctf. -€-*X-?*l 1 ~ 1 0 0 nm L < i± 1 

~ 5 Onm, J: L<(il0~40nm), 1 ~ 1 5 0 nm (%f$. L < it 1 0~ 1 

OOnm) ffl^H(C^-r*l«J:<, #^16M©R»KR}feSftS:btf-l?tiJ&V*. 

[0126] 
[0 12 7] 

&fC, MSi«l9 2 1, 9 2 2 &^--iF-3te&£Wil/-1f-}ti:|B[^© 

&LK&#foSi&5'fccZ>{$*f$:fi ; V\ ^IfSIiffl^ffift&lTO (09 (D) ) . 1/ 
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. Kr F, A r F , X e C 1 &3t«4l bfc/^/b^ U-if SrWfflmtf J: 
[0 12 8] 

[0129] 

m\tl. 2mm/s. ^SSSli^M, /*/l/X«»«H:3 0 Hz, 1/ -if - X* 

tt3 0 0-3 1 5mJ/cm 2 £*r£ 0 (DXglC J; o TlSfflttill^ll 6> *l* . 
[0130] 

[0131] 

r^CfCEF 1 0 £#M^£o ST, )ieftffiS*lKS:^*->->^LT. vStt* 1 
001-1003 Srjg/*f & (El 1 0 (A) ) Q 
[0 13 2] 

ft&«U> (P) *fcttflfc* (As) , pSft&tfsKn> (B) , ifU^A (G 
a) *fctt>f>y^A (In) ft^SrSv^km^o 
[0133] 

ft&JSC l/S^X hTX^ 1011 — 1014 SrJgJGRU pS&#^t-^)^M#?7t: 
* (pffl^itt*^**:**^) 0>S»3:f?i (Ell o (B) ) „ ^<7)^m> 
■v*;i/S[TFT(Z)y-xlB« • 015-101 9fttf^*;w# 

«I«1 0 2 0~ 1 0 2 2^StlS. fcfi, pffl^M^Tt* 
tbT3Kn>SfflVV tfuymXWl X 1 O 20 -l X 1 0 21 atoms /cm 3 (f^*« 
&Cte2 X 1 0 20 — 5 X 1 O 20 atoms/cm 3 ) ft -5 J: o lZM%^? Z> * 
[0134] 
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7#IC l/^h7XM01 l-1014$:|iU U^XhVX^103 1 
J3J:t;i 0 3 2 ?:Mno fit, nM^M^jc* tt U > 

) ZmnbT, 1 x 1 0 17 ~1 x 1 0 19 ato«s/c« 3 g|Ka)<StB«^il«*«* 
1033, fej:ffl 0 3 4 (HI 0 (C) ) . 

[0 13 5] 

?^CtC. U^hVX?! 03 lfiitfl 0 3 2 Sfe*L/, U^XhVX^lO 
41fiitfl042 SrJffrtl-S. fit, Stf nS^M%7Ci5t£[gi 0 (C) (7) 
X@*D*>Wigfi (1X1 O 20 ~ 1 X 1 O 21 atoms/cm 3 ) tCttUTNgTFT 
©y-X • Kl/>f>i«l 04333*^1044 &33> 1 0 4 

5ttffi««*tt*««. fi«1 0 4 6IJf^*^f«l«^tS (H10 (D) 
) . 

[0 13 6] 

#C&C, l/^Xh*7X^l 04 lj3J:tfl 0 4 2?:iSlfe^ :r*S/vi/-if 

^©E«fc**Ufe>F«*(Z)?Sttfl:S:ff^ (011 (A) ) „ 
[0 13 7] 

i/-if-r^-M*7ifc^ mmmmmi 11U300- so onmic^ 
(eii i (b) ) a mmmmmi 1 1 m s 

[0 13 8] 

mc, mmmmmi 1 1 1 \zziy%v h*-;i/&^u ±mmmT*&z>y- 

x • KU>r>««i 112-111 6jg«tS B ^©^«SBI£ bTte. 

fefflvvfttfj:^ (mi l (B) ) . 
[0139] 

oTBH (B) [C^t i ^ ^«Jg(Z) TFT St^ ^ ^ ^ 1 1 ^ 0 
[0 14 0] 
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H2lC^bfc^ ; E'J-fe;i/©»iBHT'«, ^^'JTFT^iMttl d 
1) It. ^-f>yf V^TFTffl^ftffittl (iP£d2) J; *) tiW^^ffliMt. It 

[0141] 

T F Tffl^^ftffittllj; 1 ~ 1 0 Onu L < SI ~ 5 0 nm, 

*y^f$b<{il 0 — 4 Onm) , X «/ ^ > F T Sli 1 ~ 1 5 

Onm (ffiKiil 0-1 0 Onm) ©ffiBlC7£f£$ *l*U:£ i V^„ * ^ 

u -ir;i/©iggiiiag&fe<tt)fffi©Maia^$:^i--g.T f T©^«#?gffi«^ tags 

[0 14 2] 
[0143] 

o t «c 5 f iftfSttl 1 5 IS li. KiPd 1 
#M&JBJ***XgtcWJii<fbS*l*. LI, ^=E'JTFTfij:t)t^>fvf>y 

u 2>d 1 t-&3) i&^-rsiigfttt^^Ms^jsRi-sxasiiDA*. fit 

[0144] 
(*««4) 



ffiSE#2 000 - 3 099546 



#2000-023656 



[0 14 5 ] 

■f >m*{C««lS*lTfe-»;, «-&*Btt;*>f yf>nFTTr 2£<J:£>*T r 2 
'Oy-XttSlCggRSilTViS. *&. ffUCIMi'JTFTTrl. Tr 
l'©n> hn-A^- httRfC&K£tU f^DliX^f'Vf >^TFTTr 
2, T r 2' @>Jf— hH£fil&CgclS £ 4tT €Lt, 2 OCD * * V t;i/flt'H 

, fi*lBt»l/T£t#»W ! E'JTFTi:X^9f>i r TFTffRWe,ftfe 

[0 14 6] 

[0 14 7] 

[0 14 8] 
(& ftftl 5 ) 

#5nmJ^p*u ft3*8flCti:3nm#f#g, L < It 2 nmj^|*r) (C * •Cflf&f 3 . 

[0149] 
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[0 15 0] 

[0151] 
(H«S« 6 ) 

mmm i 2 -e 3*© asm t & sr*-r s «hset£* & y ^ * u > y 

[0 15 2] 

^ftfSttM-hK:^-- h«*KS:«/ilt (05 (A) Ufc 
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